EGFR inhibitors enhanced the susceptibility to NK cell-mediated lysis of lung cancer cells.
As quercetin, which can inhibit phosphatidylinositol 3-kinase, nuclear factor-kappa B, and protein kinase C (PKC) pathways, induced expression of natural killer group 2, member D (NKG2D) ligands on cancer cells and made the cells sensitive to NK -cell-mediated killing; inhibition of epidermal growth factor receptor (EGFR) pathway might lead to induction of NKG2D ligands. In this study, it was investigated whether EGFR inhibitors, including erlotinib or gefitinib, could regulate expression of NKG2D ligands in various lung cancer cells including A549, NCI-H23, and SW-900. The EGFR inhibitors predominantly increased transcription and surface expression of ULBP1, and subsequently increased susceptibility of the cancer cells to NK-92 cells. When the selective inhibitors of nuclear factor-kappa B, phosphatidylinositol 3-kinase, mitogen-activated protein kinases, and PKC were treated to discriminate downstream signaling of EGFR pathway, expression of ULBP1 in the cancer cells was induced by inhibition of PKC. Treatment with phorbol 12-myristate 13-acetate restored the EGFR inhibitor-induced ULBP1 transcription. Binding activity to ULBP1 promoter region of AP-2α, which suggested as suppressor of expression of ULBP1, was decreased by treatment with EGFR inhibitors, and restored by pretreatment with phorbol 12-myristate 13-acetate in A549 and SW-900. Rottlerin, a PKCδ inhibitor, also decreased the binding activity of AP-2α in dose-dependent manner. This study suggests that EGFR inhibitors enhanced the susceptibility to NK cell-mediated lysis of lung cancer cells by induction of ULBP1 by inhibition of PKC pathway and therapeutic efficacy of EGFR inhibitors in lung cancer may be mediated in part by increased susceptibility to NK cell-mediated cytotoxicity.